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“  It  is  the  Earth  that,  like  a  kind  Mother,  receives  us  at  our  Birth,  and  fuftaini  us  when 
44  Born.  It  is  this  alone,  of  all  the  Elements  around  us,  that  is  never  found  an  Enemy  to  Man. 
41  The  Body  of  Waters  deluge  him  with  Rains,  opprefs  him  with  Hail,  and  drown  him  with 
41  Inundations ;  the  Air  nifties  in  Storms,  prepares  the  Tempeft,  or  lights  up  the  Volcano  ; 
44  but  the  Earth,  gentle  and  indulgent,  ever  fubfervient  to  the  Wants  of  Man,  fpreaas  his  Walks 
11  with  Flowers,  and  his  Table  with  Plenty;  returns,  with  Intereft,  every  good  committed  to 
“  her  Care ;  and  though  (he  produces  the  poifon,  ftie  ftill  fupplies  the  Antidote ;  though  con- 
“  ftantly  teafed  more  to  furnifti  the  Luxuries  of  Man  than  his  Neceffities,  yet  even  to  the  laft: 
44  fhe  continues  her  Indulgence,  and  when  Life  is  over,  (he  pioully  hides  his  remains  in  her 
“  Bofom.”  PLIN.  NAT.  HIST.  L.  II. 
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Sir  JOHN  SINCLAIR,  Bart. 


SIR 


JL  HE  Board  of  Agriculture  owes  its  origin 
to  your  patriotic  exertions*  and  as  I  have  the 
honour  of  being  a  Member  of  that  diftim 
guifhed  body,  I  confider  myfelf  as  bound  to 
depart  a  little  from  the  line  of  my  profeffion* 
in  order  to  promote  the  views  of  an  inftitu- 
tion,  which  evidently  has  the  general  good  of 
mankind  for  its  objedh 


I  am*  Sir 


Your  moll  obedient  fervant 


A,  HUNTER, 
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OUTLINES  of  AGRICULTURE 


The  Art  of  Hufbandry  boafts  an  origin  coeval  with 
the  human  race.  Its  age,  however,  feems  to  have  contri¬ 
buted  but  little  towards  its  advancement ;  being  at  prefent 
extended  but  a  few  degrees  beyond  its  primitive  infti- 
tution. 

Until  the  Philofopher  condefcends  to  direfl  the  plough, 
Hufbandry  mu  ft  remain  in  a  torpid  ftate.  It  is  the  pecu¬ 
liar  happinefs  of  this  age,  that  men  of  a  liberal  education 
begin  to  cultivate  this  art  with  attention.  The  Board  of 
Agriculture  has  already  raifed  a  fpirit  of  emulation  among 
our  country  gentlemen  and  fenfible  farmers.  Each  leems 
envious  of  contributing  fomething  towards  the  general 
flock  of  knowledge.  Such  a  pleafing  intercourfe  cannot 
fail  of  fpreading  the  improvements  in  Agriculture  over 
the  moft  diftant  parts  of  this  ifland. 


(  «  ) 

I  take  upon  me  to  fay,  that,  to  be  a  good  hufbandman, 
it  is  neceffary  to  be  a  good  chymift.  Chymiftry  will  teach 
him  the  belt  way  to  prepare  nourifhment  for  his  refpec- 
tivc  crops;  and  to  this  circumftance  the  farmer  ought  di¬ 
ligently  to  attend,  for  it  is  well  known  that  vegetables,  as 
well  as  animals,  have  a  difpofition  to  prefer  one  kind  of 
food  to  another- 

It  is  alfo  neceffary  for  the  hufbandman  to  be  a  good 
mechanic,  in  order  to  be  a  judge  of  the  inftruments  em¬ 
ployed  in  dividing  and  loofening  the  foil;  an  operation  of 

the  greateft  ufe  to  the  farmer. 

/ 

« 

The  ingenious  Dr.  Home  has  opened  to  our  view  t 
noble  field  for  improvement.  His  reafoning  is  juft  and 
eonclufive;  but  it  were  to  be  wifhed  that  his  experiments 
had  been  conducted  upon  a  larger  ficale.  However,  con¬ 
tracted  as  they  are,  they  will  be  found  of  great  ufe  to 
whoever  intends  to  purfue  the  ftudy  of  Agriculture  upon 
rational  principles. 

In  regard  to  what  I  fiiall  obferve  on  the  nourifhment  of 
plants,  it  will  be  proper  to  fay,  that  I  have  been  directed 
in  my  refearches  by  a  ftridt  attention  to  the  analogy  that 
fubfifts  between  animals  and  vegetables.  We  know  that 
neither  of  them  can  fubfift  long  without  air  and  nourifh¬ 
ment.  Directed  by  inftinftj  the  animal  feeks  its  own 
4V 
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proper  food;  but  the  vegetable,  not  being  pofiefTed  of  the 
power  of  motion,  mufl  be  fatisiied  with  the  nouriihment 
that  we  give  it, 

1  lay  it  down  as  a  fundamental  maxim,  that  all  plants 
receive  their  principal  nourifhment  from  oily  particles  in¬ 
corporated  with  water,  by  means  of  an  alkaline  fait  or  ab~ 
forbent  earth.  Till  oil  is  made  mifcible,  it  is  unable  to 
enter  the  radical  veflels  of  vegetables;  and,  on  that  ac¬ 
count,  Providence  has  bountifully  fupplied  all  natural 
foils  with  chalky  or  other  abforbent  particles.  I  fay  natural 
foils,  for  thofe  which  have  been  aftifted  by  art  are  full  of 
materials  for  that  purpofe ;  fuch  as  lime,  marl,  foap» 
afhes,  and  the  volatile  alkaline  fait  of  putrid  dunghills. 

It  may  be  afked,  whence  do  natural  foils  receive  their 
oily  particles?  I  anfwer,  the  air  fupplies  them.  During' 
the  fummer  months,  the  atmofpbere  is  full  of  putrid  ex¬ 
halations,  ariling  from  the  fleam  of  dunghills,  the  palpi¬ 
tation  of  animals  and  fmoke.  Every  (bower  brings  down 
thefe  oleaginous  particles  for  the  nourifhment  of  vege¬ 
tables. 

Of  tbefe  particles  fome  fall  into  the  fea,  where  they 
probably  ferve  for  the  nourifhment  of  fuci,  and  other 
fubmarine  plants.  They  are,  however,  but  feemingly  loft, 
as  the  fifh  taken  from  the  fea,  and  the  weeds  thrown  upon 
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the  beach,  reftore  them  again  under  a  different  form. 
Thus  Providence,  with  the  moft  confummate  wifdom, 
keeps  up  the  neceffary  rotation  of  things. 

When  they  happen  to  fall  upon  a  very  fandy  foil,  the 
folar  heat  exhales  the  moft  of  them.  Hence  an  additional 
reafon  for  covering  our  light  foils  with  herbage  during 
the  fummer  months. 

On  the  contrary,  when  they  fall  upon  ftiff  land,  or 
fuch  as  have  been  marled  or  limed,  an  intimate  union  is 
produced,  too  ftrong  for  the  folar  heat  to  exhale. 

It  is  obferved,  that  lime  mechanically  binds  a  hot  fandy 
foil.  We  now  fee  that  it  alfo  fertilizes  it;  but  the  farmer 
muft  not  prefume  too  much  upon  that  quality. 

The  ingenious  Mr.  Tull,  and  forne  others,  contend 
that  earth  is  the  food  of  plants."  If  fo,  all  foils  equally 
tilled  would  prove  equally  prolific.  The  increafed  ferti¬ 
lity  of  a  well-pulverifed  foil,  induced  him  to  imagine  that 
the  plough  could  fo  minutely  divide  the  particles  of  earth, 
as  to  fit  them  for  entering  into  the  roots  of  plants. 

#  r 

An  open  foil,  if  not  too  light  in  its  own  nature,  will 
always  produce  plentiful  crops.  It  readily  receives  the 
air,  rains,  and  dews  into  its  bofom,  and  at  the  fame  time 
gives  the  roots  of  plants  a  free  paffage  in  queft  of  food. 
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This  is  the  true  reafon  why  land  well  tilled  is  fo  remark- 
ably  fruitful. 

It  is  well  known  that  animals  take  in  many  earthy  par¬ 
ticles  by  the  mouth,  but  vegetables  take  in  the  feweft 
imaginable,  having  no  way  to  difcharge  them.  And  in¬ 
deed  they  hardly  take  in  any,  as  is  evident  from  the  care¬ 
ful  experiment  made  by  Van  Helmont,  whereby  it  ap¬ 
pears  that  a  tree  in  the  courfe  of  five  years  gained  164 
pounds  weight,  while  the  earth  in  which  it  grew  only 
loll  two  ounces. 

Water  is  thought,  by  fome,  to  be  the  food  of  vege¬ 
tables,  when  in  reality  it  is  only  the  vehicle  of  nourifh- 
ment.  Water  is  an  heterogeneous  fluid,  and  is  no  where 
to  be  found  pure.  It  always  contains  a  folution  of  animal 
or  vegetable  fubftances.  Thefe  conflitute  the  nourifh- 
ment  of  plants,  and  the  element  in  which  they  are  mi¬ 
nutely  fufpended,  a£ts  only  as  a  vehicle,  in  guiding  them 
through  the  fine  veflels  of  the  vegetable  body. 

The  hyacinth,  and  other  bulbous  roots,  are  known  to 
perfect  their  flowers  in  pure  water.  Hence  fuperficiai 
obfervers  have  drawn  an  argument  in  favour  of  water 
being  the  food  of  vegetables.  But  the  truth  is,  the  roots, 
item,  and  flowers  of  fuch  plants  are  nouriflied  by  the 
mucilaginous  juices  of  the  bulb,  diluted  by  the  furround- 
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ing  water.  This  mucilage  is  juft  fufficient  to  perfect  the 
flower — and  no  more.  Such  a  bulb  neither  forms  feeds, 
nor  fends  forth  off-fets.  At  the  end  of  the  feafon,  it  ap¬ 
pears  weak,  fhrivelled,  and  exhaufted,  and  is  rendered 
unfit  to  produce  flowers  the  fucceeding  year.  A  root 
of  the  fame  kind,  that  has  been  fed  by  the  oily  and 
mucilaginous  juices  of  the  earth,  effentially  differs  in 
every  particular.  It  has  a  plump  appearance,  is  full  of 
mucilage,  with  off-fets  upon  its  Tides. 

All  rich  foils,  in  a  ftate  of  nature,  contain  oil ;  and  in 
thofe  lands  which  have  been  under  the  plough  for  fome 
years,  it  is  found  in  proportion  to  the  quantity  of  putrid 
dung  that  has  been  laid  upon  them,  making  allowance  for 
the  crops  they  have  fuftained. 

To  fet  this  matter  in  a  clearer  light,  let  us  attend  to 
the  effects  of  manures  of  an  oily  and  mucilaginous  na-^ 
ture,  and  we  fhall  foon  be  fatisfied  that  oil,  however  mo¬ 
dified,  is  one  of  the  chief  things  concerned  in  vegetation. 

Rape-duft,  when  laid  upon  land,  is  a  fpeedy  and  cer¬ 
tain  manure,  though  an  expenfive  one,  and  will  generally 
anfwer  belt  on  a  limeftone  land,  or  where  the  foil  has 
been  moderately  limed. 

This  fpecies  of  manure  is  much  efteemed  by  the  farmer 
It  contains  the  food  of  plants  ready  prepared ;  but  as  it  is 
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not  capable  of  loofening  the  foil  by  any  fermentation,  the 
lands  upon  which  it  is  laid  ought  to  be  in  excellent  tilth. 

At  prefent,  that  ufeful  article  of  hufbandry  is  much  dl* 
miniihed  in  goodnefs,  owing  to  the  improved  methods  of 

extradling  the  oil  from  the  rape.  Heat  and  preffure  are 

1  ! 

employed  in  a  double  degree,  and  every  other  method  is 
ufed  to  the  prejudice  of  the  farmer. 

Farmers  who  live  in  the  neighbourhood  of  large  towns 
ufe  abundance  of  foot.  It  is  an  oily  manure,  but  diffe¬ 
rent  from  the  former,  containing  alkaline  fait  in  its  own 
nature,  calculated  as  well  for  opening  the  foil,  as  for  ren¬ 
dering  the  oily  parts  mifcible  with  water. 

It  is  obferved  that  pigeons  dung  is  a  rich  And  hafty  ma¬ 
nure.  Thefe  animals  feed  chiefly  upon  grains  and  oily 
feeds*,  it  muff  therefore  be  expe&ed  that  their  dung  „ 
fhould  contain  a  large  proportion  of  oil. 

The  dung  of  flable-kept  horfes  is  alfo  a  flrong  manure, 
and  fhould  not  be  ufed  until  it  has  undergone  the  putrid 
ferment ,  in  order  to  mix  and  affimilate  its  oily,  watery, 
and  faiiiie  parts.  Beans,  oats,  and  hay,  contain  much 
oil.  The  dung  of  horfes,  that  are  kept  upon  green  herb¬ 
age,  is  of  a  weaker  kind,  containing  much  lefs  oil.  Swines* 
dung  is  of  a  faponaceous  and  oily  nature,  and  perhaps  is 
the  richeft  of  the  animal  manures.  When  made  into  a 
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compofl,  and  applied  with  judgment,  it  is  excellent  both 
for  arable  and  grafs  lands. 

The  dung  of  ruminant  animals,  as  cows  and  fheep,  is 
preferable  to  that  of  horfes  at  grafs,  owing  to  the  quan¬ 
tity  of  animal  juices  mixed  with  their  food  in  chewing. 
And  here  I  beg  leave  to  remark  in  general,  that  the  fatter 
the  animal,  cateris  paribus,  the  richer  the  dung. 

Human  ordure  is'  full  of  oil  and  a  volatile  alkaline  fait. 
By  itfelf,  it  is  too  ftrong  a  manure  for  any  land  ;  it  fhould 
therefore  be  made  into  a  compoft  before  it  is  ufed.  The 
dung  of  carniverous  animals  is  plentifully  ftored  with  oil. 

4 

Animals  that  feed  upon  feeds  and  grains  come  next,  and 
after  them  follow  thofe  which  fubfift  upon  grafs  only. 

To  fuit  thefe  different  manures  to  their  proper  foils, 
requires  the  greateft  judgment  of  the  farmer ;  as  what 
may  be  proper  for  one  foil,  may  be  highly  detrimental  to 
another. 

In  order  to  ’ftrengthen  my  argument  in  favour  of  oil 
being  the  principal  food  of  plants,  I  muft  beg  leave  to 
obferve,  that  all  vegetables,  whofe  feeds  are  of  an  oily 
nature,  are  found  to  be  remarkable  impoverifhers  of  the 
foil,  as  hemp,  rape,  and  flax;  for  which  reafon,  the  beft 
manures  for  lands  worn  out  by  thefe  crops,  are  fuch  as 
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have  a  good  deal  of  oil  in  their  compofitlon;  but  then 
they  muft  be  laid  on  with  lime,  chalk,  marl,  or  foap-afhes, 
fo  as  to  render  the  oily  particles  mifcible  with  water. 

The  book  of  Nature  may  be  difplayed,  to  (hew  that  oily 
particles  conftitute  the  nouriffiment  of  plants  in  their 
embryo  ftate.  The  oily  feeds,  as  thofe  of  rape,  hemp,  line* 
and  turnip,  confift  of  two  lobes,  which,  when  fpread  upon 
the  furface,  form  the  feminal  leaves.  In  them  the  whole 
oi)  of  the  feed  is  contained.  The  moifture  of  the  atmof- 
phere  penetrates  the  cuticle  of  the  leaves,  and,  mixing 
with  the  oil,  conftitutes  an  emulfion  for  the  nouriffiment 
of  the  infant  plant.  The  oleaginous  liquor  being  con- 
fumed,  the  feminal  leaves  decay,  having  performed  the 
office  of  a  mother  to  her  tender  infant.  To  perfons  un¬ 
acquainted  wuth  the  analogy  between  plants  and  animals, 
this  reflection  will  appear  flrange.  Nothing,  however,  is 
more  demonftrable. 

Fig.  3.  fhews  the  feed-leaves,  or  placenta,  of  a  turnip, 
with  its  radicle  and  germ,  a.  The  germ,  b .  The  pla¬ 
centa,  or  feed-leaves,  c.  The  radicle. 

On  the  contrary,  wheat,  oats,  peafe,  beans,  barley,  and 
yye,  keep  their  placenta,  or  feminal  leaves,  within  the 
|arthj  in  which  fituation  they  fupply  the  tender  germ 
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with  oily  nutriment,  until  its  roots  are  grown  fufficiently 
flrong  to  perform  the  office  required  of  them. 

It  is  ufual  to  talk  of  the  falts  of  the  earth;  but  chy- 
miflry  has  not  been  able  to  difcover  any  falts  in  land  which 
has  not  been  manured,  though  oil  may  be  readily  ob» 
tained  from  every  foil,  the  very  fandy  ones  excepted. 

Marl,  though  a  rich  manure,  has  no  falts.  It  is  thought 
to  contain  a  fmall  portion  of  oleaginous  matter,  and  an 

abforbent  earth,  of  a  nature  fimilar  to  limeftone,  with  a. 

,  *  #.  « 

large  quantity  of  clay  intermixed. 

Lime  mixed  with  clay  comes  neareft  to  the  nature  of 
marl  of  any  factitious  body  that  we  know  of,  and  may  be 
ufed  as  fuch,  where  it  can  be  had  without  much  expence. 
But  as  lime  ufed  in  this  manner  foon  recovers  the  air 
of  which  it  wras  deprived  during  calcination,  I  would 
advife  unburnt  limeftone  to  be  mixed  with  the  clay, 
which  will  reduce  the  expence  to  little  more  than  digging 
the  materials.  If  a  fmall  portion  of  fand  be  added  to  this 

compofition,  it  will  form  a  body  perfectly  fimilar  to  marl. 

.  .  •  ^  *  •«»,  «  •«,  < » 

It  is  the  opinion  of  forne,  that  lime  enriches  the  land 
it  is  laid  upon,  by  means  of  fupplying  a  fait  fit  for  the 
nouriffiment  of  plants;  but  by  all  the  experiments  that 
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have  been  made  upon  lime,  it  is  found  to  contain  no  kind 
of  fait.  Its  operation  therefore  fhould  be  confidered  in  a 
different  light.  By  the  fermentation  that  it  induces,  the 
earth  is  opened  and  divided,  and,  by  its  abforbent  and 
alkaline  quality,  it  unites  the  oily  and  watery  parts  of  the 
foil. 

From  viewing  lime  in  this  light,  it  is  probable  that  it 
tends  to  rob  the  foil  of  its  oily  particles,  and  in  time  will 
render  it  barren,  unlefs  we  take  care  to  fupport  it  with 
rotten  dung,  or  other  manures  of  an  oily  nature. 

As  light  fandy  foils  contain  but  a  fmall  proportion  of 
oleaginous  particles,  we  fhould  be  extremely  cautious  not 
to  overdo  them  with  lime  *,  unlefs  we  can  at  the  fame  time 
affift  them  liberally  with  rotten  dung,  woollen  rags,  {hay¬ 
ings  of  horn,  or  other  manures  of  an  animal  kind.  Its 
great  excellence,  however,  upon  a  fandy  foil,  is  by  me¬ 
chanically  binding  the  loofe  particles,  and  thereby  pre¬ 
venting  the  liquid  parts  of  the  manure  from  efcaping  out 
of  the  reach  of  the  radical  fibres  of  the  plants. 

•  ;  '•  f  .'  ‘  ,  •  /  i  ■  t  *  ;  t 

Upon  clay  the  effefl  of  lime  is  different;  for  by  means 
of  the  gentle  fermentation  that  it  produces,  the  unfub- 

t  • 

dued  foil  is  opened  and  divided:  the  manures  laid  on 
readily  ^ome  into  contact  with  every  part  of  it;  and  the 
fibres  of  the  plants  have  full  liberty  to  fpread  themfelves. 
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It  is  generally  faid  that  lime  anfwers  better  upon  fand 
than  upon  clay.  This  obfervation  will  undoubtedly  hold 
good  as  long  as  the  farmer  continues  to  lime  his  clay 
lands  in  a  fcanty  manner.  Let  him  double  the  quantity, 
and  he  will  then  be  convinced  that  lime  is  better  for  clay 
than  fand.  It  may  be  juflly  anfwered,  that  the  profits 
will  not  admit  of  the  expence.  I  agree.  But  then  it 

i 

muft  be  underflood  that  it  is  the  application,  and  not  the 
nature  of  the  lime,  that  fhould  be  called  in  queftion. 
Clay,  well  limed,  wdll  fall  in  v/ater,  and  ferment  with 
acids.  Its  very  nature  is  changed.  However,  let  the 
farmer  who  ufes  much  lime  for  his  clay  lands,  be  in- 
flrudhed  to  manure  them  well,  otherwife  the  foil  will  be¬ 
come  too  hard  to  permit  the  roots  of  the  plants  to  fpread 
themfelves  in  fearch  of  food.  In  confequencc  of  the  fer¬ 
mentation  railed  in  the  foil,  the  fixed  air  is  fet  at  liberty, 
and  in  that  flate  of  adlivity  it  becomes  an  ufeful  inftru- 
rnent  in  dividing  the  tenaceous  clay.  To  lands  fo  cir- 
cumflanced,  the  air,  rains,  and  dews,  are  freely  admitted, 
and  the  foil  is  enabled  to  retain  the  nourifhment  that 
each  of  them  brings. 

It  is  the  nature  of  lime  to  attradl  oils  and  difiolve  vege¬ 
table  bodies.  Upon  thefe  principles  wre  may  account  for 
the  wonderful  cdedls  of  lime  in  the  improvement  of  black 
moor-land.  Moor-earth  confifts  of  diflolved,  aud  half 
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diffolved,  vegetable  fubftances.  It  is  full  of  oil.  Lime 
diffolves  the  one  and  affimilates  the  other. 

Such  lands,  not  originally  worth  fourpence  per  acre, 
may  be  made,  by  paring,  burning,  and  liming,  to  pro¬ 
duce  plentiful  crops  of  turnips,  which  may  be  followed 
with  oats,  barley,  or  rye,  according  to  the  inclination  of 
the  owner. 

To  the  univerfal  principle,  oil,  we  mud  add  another  of 
great  efficacy,  though  very  little  underltoodj  I  mean  the 
nitrous  acid  of  the  air. 

That  the  air  does  contain  the  rudiments  of  nitre,  is  de- 
monftrable  from  the  manner  of  making  faltpetre  in  the 
different  parts  of  the  world.  The  air  contains  no  fuch 
fait  as  perfect  nitre ;  it  is  a  factitious  fait,  and  is  made  by 
the  nitrous  acid  falling  upon  a  proper  matrix.  The 
makers  of  nitre  form  that  matrix  of  the  rubbiffi  of  old 
houfes,  fat  earth,  and  any  fixed  alkaline  fait.  The  uni¬ 
verfal  acid,  as  it  is  called,  is  attracted  by  thefe  materials, 
and  forms  true  nitre,  which  is  rendered  pure  by  means 
of  cryftallization,  and  in  that  form  it  is  brought  to  us. 
In  very  hot  countries  the  natural  earth  forms  a  matrix  for 
nitre,  which  makes  the  operation  very  fhort. 
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It  is  obferved  that  nitre  is  mod  plentifully  formed  in 
winter*  when  the  wind  is  northerly :  hence  w’e  may  un¬ 
derhand  the  true  reafon  why  land  is  fertilized  by  being 
laid  up  in  high  ridges  during  the  winter  months.  The 
good  effects  of  that  operation  are  wholly  attributed  to  the 
mechanical  adlion  of  the  froit  upon  the  ground.  Light 
foils,  as  well  as  the  tough  ones,  may  be  expofed  in  high 
ridges,  but  with  fome  limitation,  in  order  to  imitate  the 
mud  walls  of  Germany,  wrhich  are  found,  by  experience, 
to  collect  confiderable  quantities  of  nitre  during  the 
winter. 

After  faying  fo  much  in  praife  of  nitre,  it  will  be  ex¬ 
pelled  that  I  fliould  -produce  fome  proofs  of  its  efficacy, 
when  ufed  as  a  manure.  I  muff  confefs  that  experiments 
do  not  give  us  any  fuch  proofs.  I  fhall  therefore  conhder 
this  nitrous  acid,  or,  as  fome  philofophers  call  it,  the 
acidum  vagum,  in  the  light  of  a  vivifying  principle,  with 
whofe  operation  we  are  not  yet  fully  acquainted. 

I  have  already  obferved,  that  there  fubufls  a  ftrong 
analogy  between  plants  and  animals.  Oil  and  water 
feem  to  make  up  the  nouriihment  of  both.  Earth  enters 
very  little  into  the  compofition  of  either.  It  is  known, 
that  animals  take  in  a  great  many  earthy  particles  at  the 
mouth,  but  they  are  foon  difeharged  by  urine  and  (lool. 
Vegetables  take  in  the  fmalleft  portion  imaginable  of 
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earth  ;  and  the  reafon  is,  they  have  no  way  to  difeharge 

© 

it. 

It  is  highly  probable,  that  the  radical  fibres  of  plants 
take  up  their  nourifhment  from  the  earth,  in  the  fame 
manner  that  the  la&eal  veffels  abforb  the  nutriment  from 
the  inteflines;  and  as  the  oily  and  watery  parts  of  our 
food  are  perfectly  united  into  a  milky  liquor,  by  means 
of  the  fpittle,  pancreatic  juice,  and  bile,  before  they  enter 
the  ladfceals,  we  have  all  the  reafon  imaginable  to  keep  up 
the  analogy,  and  fuppofe  that  the  oleaginous  and  watery 
parts  of  the  foil  are  alfo  incorporated,  previous  to  their 
being  taken  up  by  the  abforbing  veffels  of  the  plant. 

To  form  a  perfect  judgment  of  this,  we  muft  refletl 
that  every  foil,  in  a  ftate  of  nature,  has  in  itfelf  a  quan-> 
tity  of  abforbent  earth,  fufficient  to  incorporate  its  inhe¬ 
rent  oil  and  water;  but  when  we  load  it  with  fat  ma¬ 
nures,  (as  in  the  cafe  of  old  Kitchen  Gardens)  it  becomes 
effientially  neceffiary  to  beftow  upon  it,  at  the  fame  time, 
fomething  to  affimilate  the  parts.  Lime,  foap-afhes,  kelp, 
marl,  and  all  the  alkaline  fubftances,  perform  that  office. 

In  order  to  render  this  operation  vifible  to  the  fenfes: — 
Diffiolve  one  drachm  of  Ruffia  pot-afh  in  two  ounces  of 
water;  then  add  two  fpoonfuls  of  oil.  Shake  the  mix¬ 
ture,  and  it  will  inftantly  become  an  uniform  mafs  of  a 
'  B  2 
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whitifh  colour,  adapted  to  all  the  purpofes  of  vegeta¬ 
tion. 

This  eafy  and  familiar  experiment  is  a  juft  reprefenta- 
tion  of  what  happens  after  the  operation  of  burn-baking, 
and  confequently  may  be  confidered  as  a  confirmation  of 
the  hypothecs  advanced. — Let  us  attend  to  the  procefs. 

The  fward  being  reduced  to  allies,  a  fixed  alkaline  fait 
is  produced.  The  moifture  of  the  atmofphere  foon  re¬ 
duces  that  fait  into  a  fluid  ftate,  which,  mixing  with  the 
foil,  brings  about  an  union  of  the  oily  and  watery  parts, 
in  the  manner  demonftrated  by  the  experiment. 

When  the  under  ftratum  confifts  of  a  rich  vegetable 
mould,  the  effects  of  burn-baking  will  be  lafting.  But 
when  the  foil  happens  to  be  thin  and  poor,  the  firft  crop 
frequently  fuffers  before  it  arrives  at  maturity. 

The  farmer  therefore,  who  is  at  the  expence  of  paring 
and  burning  a  poor  foil,  fliould  beftow  upon  it  a  portion 
of  rotten  dung,  or  fhambles  manure,  before  the  allies 
are  fpread,  in  order  to  fupply  the  deficiency  of  oily  par¬ 
ticles,  and  he  fliould  afterwards  keep  it  in  vigour  by  be- 
ftowing  upon  it  a  rcafonable  portion  of  manure,  other- 
wife  the  paring  and  burning  fuch  a  foil,  will,  in  the  end, 
prove  a  ruinous  pra£licc.  On  the  contrary,  when  «* 
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judicious  courfe  of  crops  is  inftituted,  and  well  fupported, 
the  practice  may  be  confidered  as  beneficial.  However, 
fuch  a  kind  of  land  fhould  on  no  account  be  kept  long 
under  the  plough,  but  be  laid  down  to  grafs,  after  a  few 
crops,  judicioufly  chofen,  are  taken  from  it.  When  it 
is  intended  to  break  up  meadow-land  that  is  over-run 
with  rufhes,  coarfe  grafs,  and  tap-rooted  weeds,  it  is  a 
good  pradfice  to  pare  and  burn  the  furface,  taking  off  a 
thick  turf.  This,  after  a  proper  drainage,  is  the  belt 
method  of  bringing  coarfe  meadow-land  into  cultivation  , 
and  I  apprehend  it  will  not  be  objected  to  by  thofe  land- 
owners  who  confider  burn-baking  as  a  ruinous  pradiice. 

y  ,• 

Hitherto  I  have  confidered  plants  as  nourifhed  by  their 
roots.  I  (hall  now  take  a  view  of  them  as  nourifhed  by 
their  leaves.  An  attention  to  this  part  of  the  vegetable 
fyftem  is  eflentially  neceflary  to  the  rational  farmer. 

Vegetables  that  have  a  fucculent  leaf,  fuch  as  vetches, 

t 

peafe,  beans,  and  buck- wheat,  draw  a  great  part  of  their 
nourifhment  from  the  air,  and  on  that  account  impoverifh 
the  foil  lefs  than  wheat,  oats,  barley,  or  rye,  the  leaves  of 

’  3 

which  are  of  a  firmer  texture. 

,  *  •  .t  -  A  .  «  vis  * 

Rape  and  hemp  are  oil-bearing  plants,  and,  confe- 
quently,  impoverifhers  of  the  foil;  but  the  former  lefs  fo 
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than  the  latter,  owing  to  the  greater  fucculency  of  its 
leaf. 

The  leaves  of  all  kinds  of  grain  are  fucculent  for  a  time ; 
during  which  period  the  plants  take  little  from  the  earth; 
but  as  foon  as  the  ear  begins  to  be  formed,  they  lofe  their 
foftnefs,  and  diminilh  in  their  attractive  power. 

The  radical  fibres  are  then  more  vigoroufly  employed 
in  extracting  the  oily  particles  of  the  earth,  for  the  nou- 

V  *  fc 

rifhment  of  the  feed. 

It  is  not  fufficient  for  the  farmer  to  be  acquainted  with 
the  nature  of  the  different  manures  and  foils.  He  fhould 
alio  know  the  fhape  of  the  roots  of  fuch  plants  as  are  ufed 
in  field-hufbandry.  The  foil  and  roots  are  fo  intimatly 
connected,  that  the  knowledge  of  both  becomes  effen- 
tial. 

\ 

Wheat  has  two  fets  of  roots.  The  firff  comes  imme¬ 
diately  from  the  grain;  the  other  fhoots  from  the  crown 
fome  time  after.  I  fhall  diftinguifh  them  by  feminal  and 
coronal  roots. 

Plants,  according  to  their  fpecies,  obfervc  a  regular 
uniformity  in  the  manner  of  fpreading  their  roots;  for 
which  reafon  the  fame  grain  cannot  be  continued  long 
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upon  the  fame  foil.  It  is  not  that  each  takes  from  the 
earth  fuch  particles  as  are  congenial :  The  food  of  all 
plants  is  the  fame ;  only  fome  require  more,  fome  lefs. 
Some  take  it  near  the  furface,  others  feek  it  deeper.  A 
careful  infpe£Hon  of  a  healthy  root  will  at  once  demon- 
ftrate  the  bias  of  nature.  An  examination  of  the  foil 
will  fhew  how  far  they  will  agree.  This  is  the  rational 
bafis  of  the  change  of  fpecies,.  fo  well  underllood  in  Nor¬ 
folk,  where  tap-rooted  plants  always'  follow  thofe  that 
root  fuperficially. 

To  be  convinced  that  we  reafon  improperly  when  we 
fay,  that  every  plant  takes  from  the  earth  fuch  particles 
as  are  natural  to  it,  we  have  only  to  confider,  that  a 
lemon,  engrafted  upon  an  orange  (lock,  is  capable  of 
changing  the  fap  of  the  orange  into  its  own  nature,  by  a 
different  arrangement  of  the  nutritive  juices ;  and  daily 
obfervation  teaches  us  that  the  grafs  of  the  field  is  capable 
of  being  changed  into  defh  and  bone ;  but  how  this  tranf- 
mutation  is  performed,  remains,  and  perhaps  ever  will 
remain,  unknown.  The  fame  mafs  of  earthy  by  a  certain 
arrangement  of  its  parts,  can  give  life  and  vigour  to  the 
bitter  aloe,  and  to  the  fweet  cane;  to  the  cool  houfe-leek, 
and  to  the  fiery  muftard;  to  the  nourifhing  grains,  and 
to  the  deadly  nightfhade.  We  may  eat  the  earth,  and 
drink  the  water  that  moiflens  it,  and  yet,  by  a  wonder¬ 
ful  modification  of  its  parts,  it  is  made  to  produce  both 
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bread  and  poifon.  All  nature  is  in  motion  ;  and,  per¬ 
haps,  there  is  not  a  particle  of  matter  that  is  abfolutely  at 
red,  being  employed  either  in  a£fs  of  combination  or 
dificdution;  two  great  operations  of  nature  that  follow 
each  other  in  endlefs  fucceffion. 

To  return.  Wheat  being  fubjedb  to  the  feverity  of 
winter,  its  roots  are  wonderfully  difpofed  to  withftand 
the  inclemency  of  the  feafon.  A  view  of  their  fhape  will 
direct  us  in  the  manner  of  fowing  that  grain  to  the  mod 
advantage;  and  at  the  fame  time  enable  us  to  account 
for  feme  of  the  phenomena  obfervable  in  the  growth 
of  it.  1  - 

I  have  obferved  that  wheat  has  a  double  root.  The 
fird,  or  feminal  root,  is  pudied  out  at  the  fame  time  with 
the  germ,  which,  together  with  the  farina ,  nourifhes  the 
plant  during  the  winter  before  the  crown  and  coronal 
roots  are  formed.  Fig.  4.  reprefents  a  plant  of  wheat 
at  this  early  feafon,  when  it -has  only  got  its  feminal  root. 
a.  The  part  from  whence  the  coronal  root  fprings.  b.  The 
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pipe  of  communicationbetween  the  fird  root  and  the  crown, 
which,  in  this  early  dage  of  the  plant  is  covered  with  a 
membranous  flieath.  c.  The  grain  with  its  feminal  root. 
At  this  feafon  the  grain  is  filled  with  a  milky  juice  for 
the  fupport  of  the  plant,  during  what  may  be  called  its 
infant  date. 
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In  the  fpring,  when  the  crown  has  become  fufficientjy 
large,  it  detaches  a  number  of  ftrong  fibres  which  pufh 
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themfelves  obliquely  downwards.  Thefe  are  the  coronal 
roots,  ferving  to  nourifh  the  plant  till  it  arrives  at  ma¬ 
turity.  A  fmall  pipe  preferves  the  communication  be¬ 
tween  them  and  the  feminal  roots.  This  makes  an  elTen- 
tial  part  of  the  plant,  and  is  obferved  to  be  longer  or 
fhorter,  according  to  the  depth  that  the  feed  has  been 
buried.  It  is  remarkable,  however,  that  the  crown  is 
always  formed  juft  within  the  furface.  Its  place  is  the 
fame  whether  the  grain  has  been  fown  deep  or  fuperfi- 
cial.  I  believe  I  do  not  err  when  I  call  this  vegetable 
mjlinEl.  As  the  increafe  of  wheat  depends  upon  the  vi¬ 
gorous  abforption  of  the  coronal  roots,  it  is  no  wonder 
that  they  fhould  fix  themfelves  fo  near  the  furface,  where 
the  foil  is  always  the  richeft.  From  an  attention  to  this 
circumftance,  we  are  led  to  explain  the  operation  of  top- 
dreffings.  Fig.  2.  reprefents  a  grain  of  wheat  fown  at  a 
proper  depth,  a.  The  crown  with  its  roots,  b.  The  pipe 
of  communication,  c.  The  feminal  roots,  with  the  cap- 
fule  of  the  grain.  Fig.  5.  fhews  a  plant  of  wheat  fown 
fuperficially.  a.  The  crown  and  roots,  b.  The  feminal 
roots,  c.  The  capfule  of  the  grain.  Hence  it  is  obvious 
that  wheat,  fown  fuperficially,  muft  be  expofed  to  the 
feverity  of  the  froft  from  the  fhortnefs  of  the  pipe  of  com¬ 
munication.  The  plant,  in  that  fituation,  has  little  bene¬ 
fit  from  its  feminal  ropf.  On  the  contrary,  when  the 
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grain  has  been  properly  covered,  the  feminal  and  coronal 
roots  are  kept  at  a  reafonable  diftance.  The  crown  being 

well  nourifhed  by  means  of  the  feminal  root  during  the 

0 

winter,  fends  up  numerous  (talks  in  the  fpring.  On  the 
tillering  of  the  corn  the  goodnefs  of  the  crop  principally 
depends.  A  field  of  wheat  fown  by  the  drill  plough,  always 
makes  a  better  appearance  than  one  fown  by  the  harrows. 

f 

In  the  firfl,  the  length  of  the  pipe  of  communication  is 
regularly  the  fame;  but  in  the  other,  it  is  irregular, 
being  either  too  long  or  too  fhort.  From  thefe  anatomi¬ 
cal  faffs  we  are  led  to  reafon  juftly  upon  the  application 
of  manures.  Till  the  farmer  can  fcientifically  explain 
the  manner  that  the  different  kinds  of  plants  feed  them- 
felves,  it  will  be  impoffible  for  him  to  reduce  his  pro- 
feflion  to  the  ftandard  of  reafon.  Mod  farmers  are  ac¬ 
quainted  with  the  nature  and  application  of  heavy  ma¬ 
nures,  but  in  general  they  are  ignorant  of  the  nature  and 
application  of  tliofe  that  are  light,  and  which  pafs  under 
the  name  of  top-dreffmgs. 

In  the  northern  counties  wheat  is  generally  fown  late. 
When  the  frofts  come,  the  feminal  roots  that  are  near  the 
furface,  are  frequently  chilled,  fo  that  they  can  but  im¬ 
perfectly  fupply  the  plant  with  nourifhment  during  the 
winter.  This  inconvenience,  however,  may  eafiiy  be 
prevented  by  burying  the  feed  deeper,  or  in  other  words, 
by  lengthening  the  pipe  of  communication. 
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It  will  here  be  neceffary  to  remark,  that  as  top-dreflings 
can  only  operate  a  little  way  within  the  furface,  they  are 
therefore  only  proper  for  horizontal  feeders,  as  wheat, 
oats,  barley,  and  rye.  Beans  and  tap-rooted  plants  re¬ 
quire  fuch  heavy  manures  as  are  worked  into  the  land  by 
the  adfion  of  the  plough. 

It  may  be  objected,  that  turnips,  though  tap-rooted, 

yet  receive  benefit  from  top-dreflings,  but  it  mult  be 
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considered  that  they  operate  upon  the  plant  by  haftily 
pufhing  it  into  rough  leaf,  thereby  fecuring  it  againft  the 
fly.  After  this  the  turnip  flouriflies  or  declines  in  pro¬ 
portion  to  the  richnefs  or  poverty  of  the  foil. 

•v  '  •  f 

Soot,  malt  dull,  pigeons’  dung,  and  rape  dull,  are  con- 
fidered  as  top-dreflings.  They  are  confequently  never 
worked  into  the  land  by  the  plough.  In  that  they  eflen- 
tially  differ  from  other  manures.  When  any  kind  of  ma¬ 
nure  is  worked  into  the  land  by  the  plough,  we  mean  to 
lighten  the  foil;  but  when  we  apply  top-dreflings,  we 
only  confider  the  nourifhment  of  the  plants,  having  no 
regard  to  loofening  the  earth.  Light,  fandy,  and  lime- 
flone  lands  are  belt  managed  by  top-dreflings.  Stiff  loams 
and  clays  require  lime  and  rotten  dung  to  break  the  co- 
lie  fi  on  of  their  parts.  The  lait  remains  in  the  ground  for 
the  benefit  of  the  fucceeding  crops  ,  the  other  is  only  the 
food  of  the  year.  The  tillage  farmer,  whofe  foil  is  thin, 
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fhould  pay  a  careful  attention  to  top-dreflings.  They  are 
the  foul  of  his  hufbandry. 

On  the  limeftone  lands  in  Yorkfhire,  rape  dull  is 
chiefly  ufed;  but  the  price  is  now  fo  much  advanced,  that 
the  farmer  can  fcarcely  afford  to  purchafe  it.  An  acre  of 
wheat  land  cannot  be  dreffed  with  lefs  than  three  quarters 
of  rape  duft ;  four  quarters  are  required  for  an  acre  of 
barley.  The  price  is  about  19  s.  per  quarter. 

1 

In  Flanders,  where  top-dreflings  are  well  underflood, 
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they  dry  and  powder  human  ordure,  which  they  ufe  as  a 
top-drefling,  and  find  it  of  a  rich  quality.  In  large  ma¬ 
nufactories,  and  in  places  where  a  number  of  people  live 
together,  it  may  be  a  judicious  practice  to  receive  all  ex- 
crementitious  matters  upon  faw-duft,  which,  after  being 
frequently  turned  over,  may  be  converted  into  one  of  the 
richeft  draftings,  with  the  advantage  of  being  obtained  at 
a  fmall  price.  Where  faw-duft  cannot  be  procured,  coal- 
afhes  and  earth  will  anfwer  the  purpofe  equally  well. 

The  farmer  fhould  lofe  no  opportunity  to  increafe  his 
quantity  of  manure.  He  fhould  be  told  that  even  a  fnail, 
however  diminutive,  adds  fomething,  both  to  the  fizc  and 
richnefs  of  his  dunghill.  The  public  fewers  of  all  towns; 
inftead  of  emptying  themfelves  into  rivers,  fhould  be  di¬ 
rected  into  refervoirs  filled  with  earth  and  fmall  rubbifhj 
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a  contrivance  that  would  produce  an  accumulation  of 
heavy  manure  at  a  fmall  expence. 

Having  in  feveral  parts  of  thefe  Outlines  hinted  at  ths 

* 

analogy  that  fubfifts  between  plants  and  animals,  I  am 
induced  to  think  that  an  extenfion  of  that  beautiful  flub- 
jedl  will  not  be  thought  foreign  to  the  object  of  this  dif- 
courfe. 

It  is  an  eflablilhed  truth,  that  vegetables  are  placed  in 
a  middle  degree  between  animals  and  minerals.  They 
are  fuperior  to  minerals,  in  having  organized  parts;  but 
inferior  to  animals,  in  being  deftitute  of  fenfation. 

As  they  are  fixed  to  a  place,  they  have  few  offices’ to 
perform.  An  increafe  of  body  and  maturation  of  their 
feed,  feem  all  that  is  required  of  them.  For  thefe  pur- 
pofes  Providence  has  wifely  bellowed  upon  them  organs 
of  a  wonderful  mechanifm.  The  anatomical  inveftiga- 
tion  of  thefe  organs,  is  the  only  rational  method  of  Ar¬ 
riving  at  any  certainty  concerning  the  laws  of  the  vege¬ 
table  ceconomy.  Upon  this  fubjedl  Dr.  Hales  judicioully 
obferves,  t£  that  as  the  growth  and  prefervation  of  vege- 
u  table  life  is  promoted  and  maintained,  as  in  animals, 
u  by  the  very  plentiful  and  regular  motion  of  their  fluids, 
<c  which  are  the  vehicles  ordained  by  nature  to  carry  nu- 
(i  triment  to  every  part,  it  is  therefore  reafonable  to  hope 
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&c  that  in  them  alfo,  by  the  fame  method  of  inquiry,  con- 
“  fiderable  difcoveries  may  in  time  be  made,  there  being, 
“  in  many  refpedfs,  a  great  analogy  between  plants  and 
st  animals.” 

From  this  analogy,  many  eminent  naturalifts  have  been 
led  to  fuppofe  a  regular  circulation  of  the  vegetable  juices. 
M.  Perrault,  M.  Major,  M.  Marriottc,  Malpighi,  and  Dr. 
Grew,  contended,  much  about  the  fame  time,  for  the 
circulation  of  the  fap.  According  to  their  microfcopical 
obfervations,  the  wood  of  trees,  and  the  fiefli  of  plants, 
con  fill  of  fine  capillary  tubes,  which  run  parallel  from 
the  root,  through  the  trunk  and  branches.  Thefe  they 
looked  upon  as  arteries.  Other  minute  vefTels  were  ob- 
ferved  running  between  the  wood  and  inner  bark,  wrhich 
they  diftinguifhed  by  the  name  of  veins.  They  alfo  de- 
fcribed,  very  corredtly,  the  trachex,  or  air-veflels,  which 
take  their  courfe  through  the  fibres  of  the  wood.  Thefe 
anatomical  preliminaries  being  fettled,  they  proceeded  to 
reafon  in  this  manner  : 

The  root  having  abforbed  a  quantity  of  nourifhmcnt 
from  the  earth,  it  is  made  to  afeend  through  the  vefTels 
of  the  wood,  by  the  alternate  expanfion  and  contradHon 
of  the  trachex,  aihfled  by  the  natural  abforption  of  the 

f.;p-veflels  themfelves.  They  fuppofed  the  fup  to  be  ran¬ 
ged  to  the  degree  of  a  fine  vapour,  in  which  flatc  it 
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mounted  upward  to  the  extreme  parts  of  the  plant,  where*, 
meeting  with  the  external  air,  it  became  condenfed  into 
a  liquor,  and  in  that  form  returned  to  the  root  by  the 
venal  fyftem,  between  the  wood  and  bark.  Dr.  Hales 
fet  afide  this  dodfrine,  and,  in  the  moll  fatisfadtory  man¬ 
ner,  made  it  appear  that  the  vegetable  juices  rife  and  fall 
in  the  fame  feries  of  veffels,  and  confequently  have  no 
circulation. 

It  is  remarkable  that  Dr.  Hervey  fhould  have  been  the 
firft  who  eftablifhed  the  circulation  of  the  blood,  in  oppo- 
fition  to  molt  of  the  anatomifts  of  Europe  ;  and  that  Dr* 
Hales  fhould  have  difproved  the  circulation  of  the  vege¬ 
table  juices,  contrary  to  the  opinion  of  every  naturalifl  of 
his  time. 

\ 

The  feed  of  a  plant,  after  it  has  dropt  from  the  ova¬ 
rium,  may  be  confidered  as  an  impregnated  ovum,  within 
which  the  embryo  plant  is  fecurely  lodged.  In  a  few 
days  after  it  has  been  committed  to  the  earth,  we  may 
difcern  the  rudiments  of  the  future  plant.  Every  part 
appears  to  exifl  in  miniature.  The  nutritive  juices  of  the 
foil  infinuate  themfelves  between  the  original  particles  of 
the  plant,  and  bring  about  an  ex*tenfion  of  its  parts.  This 
is  what  is  called  the  growth  of  the  vegetable  body. 
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Every  one  knows  that  animals,  inftead  of  being  ftrength* 
ened,  are  enfeebled  by  a  fupply  of  improper  nourifnment. 
It  is  the  fame  thing  with  regard  to  vegetables;  but  with 
this  difference,  that  animals  refufe  whatever  is  improper, 
while  vegetables,  from  their  paflive  nature,  muft  be  con¬ 
tent  with  what  we  give  them. 

•>  » 

The  impregnated  ovum  of  every  animal,  after  it  has 
paffed  down  the  Fallopian  tube,  and  fixed  itfelf  to  the 
bottom  of  the  uterus,  is  found  to  contain  the  tender  em< 
brvo  within  two  membranes  called  Chorion  and  Amnion. 

0 

In  this  fituation  the  embryo  could  not  long  fubfift  with¬ 
out  a  fupply  of  nourifhment.  Nature  has  therefore  be¬ 
llowed  upon  it  a  placenta  and  umbilical  chord,  through 
which  the  blood  of  the  mother  is  tranfmitted,  for  its  pre- 
fervation  and  increafe. 

Seeds  are  difpofcd,  by  Providence,  nearly  in  the  fame 
manner.  They  have  two  coverings,  anfwering  to  the 
Chorion  and  Amnion,  and  two  lobes  which  perform  the 
office  of  the  placenta.  Thefe  lobes  conftitute  the  body 
of  the  feed,  and,  in  the  farinaceous  kinds,  they  are  the 
Hour  of  the  grain.  Innumerable  fmall  vefTels  run  through 
the  fubfiance  of  the  lobes,  which,  uniting  as  they  ap¬ 
proach  the  feminal  plant,  form  a  fmall  chord  to  be  in- 
ferted  into  the  body  of  the  germ.  Through  it  the  nutri- 
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ment  fupplied  by  the  placenta,  or  lobes,  is  conveyed  for 
the  prefervation  and  increafe  of  the  embryo  plant. 

In  order  that  I  may  be  clearly  underflood,  it  will  be 
necefTary  to  obferve,  that  the  lobes  of  farinaceous  grains 
arc  fixed  in  the  earth.  They  are  therefore  improperly 
termed  feminal  leaves,  being  rather  the  placenta,  or  coty¬ 
ledons  of  the  plant.  On  the  contrary,  vegetables  that 
have  an  oily  feed,  as  rape,  hemp,  line,  and  turnip,  carry 
their  lobes  upward,  and  fpread  them  upon  the  furface,  in 
the  form  of  broad  leaves.  Thefe,  though  they  perform 
the  office  of  a  placenta,  are  properly  feminal  leaves. 

Fig.  i.  reprefents  the  body,  or  placenta,  of  a  bean,  with 
its  germ,  radicle,  and  umbilical  ramifications. — a .  The 
germ. — b.  The  body,  or  placenta,  with  the  umbilical  ra¬ 
mifications. — c.  The  radicle. 

Fig.  3.  reprefents  the  placenta,  or  feed-leaves,  of  a  tur¬ 
nip,  with  its  radicle  and  germ. — a.  The  germ. — h  The 
placenta,  or  feed-leaves. — c.  The  radicle. 

To  illuflratc  the  fubje£t  of  vegetation,  let  us  take  a 
view  of  what  happens  to  a  bean,  after  it  has  been  com¬ 
mitted  to  the  earth. 

In  few  days,  fooner  or  later,  according  to  the  tempe¬ 
rature  of  the  weather  and  difpofition  of  the  foil,  the  ex- 
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fctnal  coverings  open  at  one  end,  and  difclofe  to  the 
naked  eye  part  of  the  placenta,  or  body  of  the  grain. 
This  fubftance  confifts  of  two  lobes,  between  which  the 
feminal  plant  is  fecurely  lodged.  Soon  after  the  opening 
of  the  membranes,  a  {harp-pointed  body  appears :  This 
is  the  root.  By  a  kind  of  principle,  which  feems  to  carry 
with  it  fomc  appearance  of  inlUncb,  it  feeks  a  pafiage 
downwards,  and  fixes  itfelf  into  the  foil.  At  this  period 
the  root  is  a  fmooth  and  poll  ill  ed  body,  and  perhaps  has 
but  little  power  to  abforb  any  thing  from  the  earth,  for 
the  nutriment  of  the  germ. 

The  two  lobes  now  begin  to  feparate,  and  the  germ, 
with  its  leaves,  may  plainly  be  difeovered.  As  the  genn 
increafes  in  fize,  the  lobes  are  farther  feparated,  and  the 
tender  leaves  being  cicfely  joined,  pufli  themfelves  for¬ 
ward  in  the  feape  of  a  wedge. 

Thefe  leaves  take  a  contrary  direflion  to  the  root.  In¬ 
fluenced  by  the  fame  miraculous  inftinct,  if  l  may  be  al¬ 
lowed  the  eiprelhon,  they  feek  a  paflage  upward;  which 
having  obtained,  they  lay  afide  their  wedge-like  form, 
and  fpread.  themfelves  in  a  horizontal  dire&ion,  as  being 
.  the  bed  adapted  for  receiving  the  rains  and  dews. 

The  radicle,  every  hour  increafing  in  fize  and  vigour, 
puihes  itfelf  deeper  intotheearth,  from  which  it  now  draws 
feme  nutritive  particles.  At  the  fame  time  die  leaves  of 


the  germ,  being  of  a  focculent  nature,  affid  the  plant,  by 
attracting  from  the  atmofphere  fuch  particles  as  their 
tender  veffels  are  fit  to  convey.  Thefe  particles,  how¬ 
ever,  are^of  a  watery  kind,  and  have  not,  in  their  own 
nature,  a  fufficiency  of  nutriment  far  the  increafing  plant. 

Vegetables  and  animals,  during  their  tender  dates,  re¬ 
quire  a  large  fhare  of  balmy  nourifliment.  As  foon  as  an 
animal  is  brought  into  life,  the  milk  of  its  mother  is  fop- 
plied  in  a  liberal  dream,  while  the  tender  germ  feems 
only  to  have  the  crude  and  watery  juices  of  the  earth  for 
its  fupport.  In  that,  however,  we  are  deceived.  The 
Author  of  nature,  with  equal  eye,  watches  over  the  in¬ 
fancy  of  all  his  works.  The  animal  enjoys  the  milky 
humour  of  its  parent.  The  vegetable  lives  upon  a  fimilar 
fluid,  though  differently  fupplied.  For  its  ufe  the  fari¬ 
naceous  lobes  are  melted  down  into  a  milky  juice,  which, 
as  long  as  it  lads,  is  conveyed  to  the  tender  plant  by 
means  of  innumerable  fmall  veffels,  which  are  fpread 
through  the  fubdance  of  the  lobes.  Thefe  veffels,  uni¬ 
ting  into  one  common  trunk,  enter  the  body  of  the  germ, 
and  perform  the  office  of  an  umbilical  chord.  Without 
this  fupply  of  balmy  liquor,  the  plant  mud  inevitably 
have  periffied,  its  root  being  then  too  fmall  to  abforb  a 
fufficiency  of  food,  and  its  body  too  weak  to  aflimilate  it 
into  nourishment, 
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Turnips,  and  all  the  tribe  of  Brafficas,  in  oppofition  to 
mod  of  the  farinaceous  vegetables,  fpread  their  feminal 
leaves  upon  the  furface.  Thefe  leaves  contain  all  the  oil  of 
the  feed,  which,  when  diluted  by  the  moifture  of  the  atmof- 
phere,  forms  an  emulfion  of  the  mod  nourifhing  quality. 
How  fimilar  is  this  juice  to  the  milk  of  animals !  On  ac¬ 
count  of  its  fweetnefs,  the  feminal  leaves  are  greedily  de¬ 
voured  by  the  fly.  This  demonftrably  proves  that  oil 
conftitutes  the  nourifhment  of  plants  in  their  tender  ftate. 

A  grain  of  wheat,  as  foon  as  the  germ  has  made  its  ap¬ 
pearance,  fhews  the  milky  liquor  to  the  naked  eye  *,  but 
as  the  plant  increafes  in  fize,  the  balmy  juice  diminiflies, 

till  at  laft  it  is  quite  exhaufted.  The  umbilical  veflels 

/ 

then  dry  up,  and  the  external  covering  of  the  grain  ap¬ 
pears  connected  to  the  root  in  the  form  of  a  fhrivelled  bag. 

Here  is  no  mortality.  From  the  moment  that  the  feed 
is  lodged  in  its  parent  earth,  the  vegetative  foul  begins  its 
operations,  and,  in  one  continued  miracle,  proves  the 
wifdom  and  bounty  of  an  Almighty  Providence  ! 

It  is  worthy  of  obfervation,  that  farinaceous  vegetables 
and  oviparous  animals  are  nourilhed,  in  their  tender  dates, 
nearly  in  the  fame  manner. 

We  have  already  feen  that  the  embryo  plant  is  fup- 
ported  by  the  farina  melted  down  into  a  milky  liquor, 
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and  conveyed  into  its  body  by  means  of  umbilical  veiTels* 
at  a  time  when  the  radicle  was  unable  to  i apply  a  full* 
ciency  of  nutriment 

An  oviparous  animal,  from  the  time  that  it  is  brought 
into  light,  feems  to  receive  all  its  nourifhment  from  with¬ 
out.  This,  however,  is  only  an  appearance.  The  yolk 
of  the  egg,  remaining  entire  during  incubation,  is  received 
into  the  body  of  the  animal,  and  in  a  manner  fimilar  to 
the  p adage  of  the  milky  juice  of  the  vegetable,  is  flowly 
conveyed  into  the  veflels  of  the  tender  chick.  Thus  a 
fweet  nourifhment  is  prepared  at  a  time  when  neither  the 
induflry  of  the  animal,  nor  the  attention  of  its  mother^ 
could  have  procured  a  fufficient  f apply* 

It  is  wonderful  to  obferve  the  attention  of  Providence 
to  the  infancy  of  vegetable  life !  but  our  wonder  is  turned 
into  adoration  when  we  obferve  the  fame  goodnefs  be¬ 
llowed  upon  every  part  of  animated  nature:  and,  to  efla- 
blifh  this  important  truth,  we  have  only  to  take  a  vie  w 
of  the  flate  of  an  egg  on  the  fourth  day  of  incubation. 
Fig.  i.  reprefents  the  containing  and  contained  parts  of 
an  egg,  as  they  appear  on  the  removal  of  the  fore-part  of 
the  fhell.  Fig.  2.  The  fhell.  Fig.  3.  The  membranes 
which  line  the  infide  of  the  fhell,  and  inclofe  the  whole 
contents,  a.  The  fhell.  b.  The  cavity  formed  by  the 
membranes,  in  which  a  fmall  portion  of  air  is  lodged. 
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c.  The  Inner  membrane.  Fig.  4.  The  white  which  fcrves 
for  the  nourifhment  of  the  chick  during  incubation. 
Fig.  5.  The  yolk,  with  the  fpeck  of  life  which  is  analogous 
to  the  vegetable  germ,  a,  The  yolk.  b.  The  cicatricula, 
containing  the  fpeck  of  life.  c.  c.  The  chalazse,  or  twilled 
extremities  of  the  membrane  that  furrounds  the  yolk. 
Now,  if  we  compare  tbefe  chalazx  to  the  extremities  of 
an  axis  paffing  through  the  yolk,  we  fhali  find  that  fphere 
compofed  of  two  unequal  portions,  its  axis  not  paffing 
exactly  through  its  centre.  And  as  the  cicatricula,  with 
the  fpeck  of  life,  is  always  placed  on  the  fide  of  the 
fmaller  portion,  it  follows  that,  in  all  the  pofitions  of  the 
egg,  during  the  firlt  fix  days  of  incubation,  it  mull  be 
uppermoll,  and  confequently  nearell  the  hen;  for  the 
yolk  is  a  body  fpecifically  heavier  than  the  white  with 
which  it  is  furrounded. 

How  beautiful  are  the  general  laws  of  Providence? 
‘The  more  we  explore  them,  the  more  we  have  caufe  for 
wonder  and  aftonilhment.  Every  thing  is  wifely  dif- 
pofed ;  nothing  is  fortuitous ;  all  is  order,  regularity, 
and  wifdom. 

A.  HUNTER. 
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.As  the  profits  arifing  from  the  fale  of  this  Publication 
arc  to  be  occafionally  applied  la  clothing  a  few  poor 
Lunatics*,  Ladies  and  Gentlemen  who  are  difpojfed  to 
give  a  fmali  fura  towards  that  benevolent  purpofe*  may 
tranfmit  it  to  Doctor  Hunter*  Phyfieiaa  to  the  Lunatic 
Afylum$  at  York. 
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